Expression of CD1d by myelomonocytic leukemias provides a target for cytotoxic NKT cells.
Natural killer T (NKT) cells with an invariant T-cell receptor for alpha-galactosylceramide (alphaGalCer) that is presented by CD1d have been reported to be cytotoxic for myelomonocytic leukemia cells. However, the necessity for leukemia cell CD1d expression, the role of alphaGalCer, and the cytotoxic mechanisms have not been fully elucidated. We evaluated these issues with myeloid leukemia cells from 14 patients and purified NKT cells that were alphaGalCer/CD1d reactive. CD1d was expressed by 80-100% of cells in three of seven acute myeloid leukemias (AMLs) and by 28-77% of cells in five of six juvenile myelomonocytic leukemias (JMML). CD1d+ AML cells were myelomonocytic or monoblastic types, and CD1d+ JMML cells were differentiated and CD34-. Cytotoxicity required leukemia cell CD1d expression and was increased by alphaGalCer (P<0.0001) and inhibited by anti-CD1d mAb (P<0.001). The perforin/granzyme-B pathway of NKT cells caused up to 85% of cytotoxicity, and TNF-alpha, FASL, and TRAIL mediated additional killing. CD56+ NKT cells expressed greater perforin and were more cytotoxic than CD56 NKT cells without alphaGalCer (P<0.0001), but both subpopulations were highly and equally cytotoxic in the presence of alphaGalCer. We conclude that CD1d expression is stage-specific for myelomonocytic leukemias and could provide a target for NKT-cell-mediated immunotherapy.